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1.

INTRODUCTION

Pursuant to the schedule of tasks presented to the U.S. Environmental Protection Agency
on December 19, 1997 and on behalf of Commonwealth Oil Refining Company
(CORCO), DSM Environmental Services, Inc. (DSM) presents this PHASE II -
SUBSURFACE PRODUCT RECOVERY SYSTEM DESIGN Report as required by the Phase II -
Subsurface Product Delineation and Formation Evaluation Work Plan. This recovery
system is designed to recover the hydrocarbon product that has been found on the ground
water within the CORCO facility, located in Pefiuelas, Puerto Rico. This recovery
system design is the final step, Step #4, of the Phase II - Subsurface Product Delineation
and Formation Evaluation Work Plan. The installation and operation of this product
recovery system will replace all of the interim recovery efforts that have been in progress
at the CORCO Facility for the past few years.

Previous studies by DSM and others have identified the presence of hydrocarbon product
in the subsurface. This hydrocarbon product is contained within the Ponce Limestone
Formation in a lens-shaped mass that is floating on the ground water table. The entire
lens is located beneath the facility, north of Highway 127. The objective of this recovery
system is to recover as much of the subsurface product from the water table as possible
without removing ground water. Computer simulations indicate that it should be possible
to recover this product lens using a conventional product recovery system that skims only
the product from the ground water table.

The Product Recovery System consists of 35 new and 9 existing recovery wells
distributed across the area of the product plume for a total of 44 recovery wells. These
wells will be connected to a conveyance system that transfers the recovered product to a
central collection tank. The product will be accumulated and stored in the storage tank
until a volume, sufficient for barge or marine vessel transport and sale, has been
collected.

HYDROGEOLGY OF THE CORCO FACILITY

The portion of the facility that is underlain by the product plume is located on a surface
exposure of the Ponce Limestone. The Ponce Limestone in the facility area is a Miocene
age, back bay, and/or back reef deposit that is composed primarily of calcareous clay
with filled tidal channels, buried tidal flats, small reef structures, isolated corals,
numerous mollusk fossils, and some solution and/or structural cavities.

The entire area has been densely faulted during tectonic uplift. One fault in the northeast
portion of the facility, identified on the USGS “Geologic Map of the Pefiuelas and Punta
Cuchara Quadrangles” (Krushensky, and Monroe, 1978), has a surface exposure in the
southwestern part of the facility in the area of wells PD-10 and PT-3. (Figure 1:
Location of Existing Monitoring Wells and Proposed Recovery Wells, Recovery
Well Locations) The fault is oriented north-northeast - south-southwest and dips very
steeply to the northwest. Vertical displacement appears to be small. Wells PT-3 and PT-
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3.

2 are screened in this fault zone and a line drawn between them represents the fault trace
through the facility. Faulting exposed in outcrops of the Ponce Limestone along
Highway 2, east of the facility, indicates that the north-northeast - south-southwest
direction is the primary fault orientation and the dips are very steep to the west-
northwest, similar to the fault orientation in the facility. Other parallel and offset faults
and joints are evident within the facility boundaries as well as outside of the facility.
Vertical movement of water through the formation appears to be primarily along
secondary permeability features such as joints and faults.

Other secondary permeability development, in the form of cavities, has been observed
along the fault and joint exposures and in massive outcrops within the facility and outside
of the facility. These cavities were formed by solutioning of the limestone or during the
deposition of the clays and subsequent submarine landslides. The cavities that have been
observed are widely spaced and do not appear to be connected in any sort of continuous,
cave-like formation. They do not contain ground water if they are above the water table.
The solution cavities associated with the fault structures in the Ponce Limestone appear
to be formed by water solutioning of the limestone and follow fault orientations.

Sustained pumping rates for water wells in the Ponce Limestone are generally 1 to 30
gallons per minute (gpm), although the higher volume is attributed to wells that are
screened in both the Tallaboa River alluvium and the Ponce limestone (Grossman, et.al.,
1972). Outcrops of the Ponce Limestone in the facility and surrounding areas look like a
typical, back bay or back-of-reef, marine, calcarcous clay formation wherein the primary
(horizontal) permeability should be in the range of 1 x 107 t0 1 x 107" cm/sec. Natural,
vertical permeability in this type of formation is typically two to three orders of
magnitude less than the primary permeability, except along vertical, secondary features
such as faults and joints (Driscoll, 1987). Small reef structures, rubble layers, and some
more granular facies in the Ponce Limestone may locally increase the hydraulic
conductivity of the formation somewhat, but they are not continuous throughout the
formation. Calcareous, marine clay deposits such as those found in the facility and in
surrounding areas typically would not produce water in excess of 1 to 5 gpm except from
secondary permeability features such as fractures or voids.

Horizontal movement of product through the Ponce Limestone within the CORCO
Facility appears to be controlled by the occurrence of a marine clay layer in the sediments
to the south of Highway 127. This clay layer butts against the limestone at approximately
the same elevation as the water table and prevents the migration of hydrocarbon product
to the south of the highway (DSM, 1998). This marine clay acts as a confining or semi-
confining layer for the ground water south of the highway, whereas the ground water
north of the highway is unconfined. In the facility area, north of Highway 127, the ground
water movement appears to be generally to the west-southwest.

RECOVERY WELL LOCATIONS

The results presented in the Phase II — Subsurface Product Recovery Simulation Report
(DSM, 1998) indicate that approximately 35 recovery wells, evenly distributed over the
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area of the product plume will effect the most efficient recovery of product. Therefore,
35 new wells have been located across the facility, where there is product in the
subsurface. In addition to the 35 new wells, nine (9) existing, four-inch diameter wells
will be incorporated into the recovery system. Where possible, the new wells will be
located near existing monitoring wells so that the performance of the recovery wells can
be determined.

In locating the wells, deference was given to the operating portions of the facility. For
example, wells could not be located within the containment structures of operating tanks
because of the fire hazard. Other locations were selected to accommodate overhead or
underground pipes and utilities. The location of each well was field checked for
accessibility. These well locations are shown on Figure 1: Location of Existing
Monitoring Wells and Proposed Recovery Wells, Recovery Well Locations.

RECOVERY WELL DESIGN

Previous hydraulic conductivity tests indicate that the hydraulic conductivity of the Ponce
Limestone is small, except in areas where voids are encountered (DSM, 1998).
Therefore, to increase the potential for recovery of product from the formation, large
diameter wells will be installed. A large diameter well is more efficient in capturing the
product into it because it presents a larger area of well screen to the formation. The well
size limitation is a function of the depths that need to be drilled, the size of the drilling rig
necessary to install a given diameter well, and the accessibility of the well locations to the
drilling equipment. At the CORCO Facility the wells range in depth from about 10
meters (33 feet) up to about 70 meters (230 feet) and access to the sites where wells will
be installed is limited to truck mounted equipment. Considering the access restriction to
the drilling sites, the largest well that can be installed is a six-inch (6”) diameter well, in a
twelve-inch (12”) diameter boring. With proper sand packing of the screened area the
effective diameter of the well will be 12 inches.

Each of the new wells that are installed for this recovery system will be six inches in
diameter. However, there are some existing, four-inch diameter wells that have product
in them that will be incorporated into the system

4.1. WELL MATERIALS

Previous experience with well installations at the CORCO Facility indicates that a
combination of heavy duty PVC casing and stainless steel, continuos slot well screens
results in efficient wells that remain useable for long periods of time. The primary
ctiterion to prevent well collapse when using PVC casing is the thickness of the PVC.
Schedule 80 PVC has proven strong enough to resist the formation pressures that lead to
collapse of the casing. Some of the existing wells that will be used in the Recovery
System are constructed with Schedule 40 PVC casing, but there are no plans to replace
them unless they become unusable.
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Each of the new recovery wells will consist of Schedule 80, PVC, flush threaded casing
attached to a stainless steel, continuous slot well screen. The screen will have a solid,
stainless steel sump, two feet long, welded to the bottom. A screen slot size of 0.020
inches (20 slot), with a proper gravel pack retards infiltration of the formation into the
screen to an acceptable level, based on previous experience. The gravel pack will consist
of a 20/40 size, washed, well-rounded, silica sand. Bentonite pellets will be placed above
the sand pack to function as a seal to prevent upward or downward migration of fluids
within the well annulus. A minimum ratio of five percent, by volume, bentonite will be
added to a Type I, Portland cement to make up the grout that will be used to fill the
annulus of the well from the top of the bentonite seal to the surface.

4.2. WELL CONSTRUCTION

At each new recovery well site, a 12-inch diameter boring will be drilled using an air-
rotary drilling rig. The boring will be advanced to a minimum depth of 27 feet below the
level of the product. The boring will be reamed and cleaned to assure that no formation
collapse will occur during construction of the well.

In each boring a well will be constructed that consists of six-inch diameter, Schedule 80
PVC, flush threaded casing that is attached to a six-inch diameter, stainless steel, 20 slot,
continuous slot well screen. The casing and screen will be centered in the well by
stainless steel centralizers. The well screen will have a two-foot long, solid, stainless
steel, silt sump welded to the bottom of it. Each well screen will be 30 feet long and will
be set in the well such that approximately five feet of screen will extend above the
product surface. The five feet of exposed screen should be sufficient to allow for
fluctuation of the product surface without the top of the screen being submerged below
the ground water surface. Measured fluctuations in the ground water elevation are
generally less than one foot.

Around each screen a sand pack will be tremied into place. The sand pack will consist of
a 20/40 size, washed, well-rounded, silica sand. The sand pack will extend from the
bottom of the boring to approximately two feet above the screen to retard penetration of
the gravel pack by the bentonite plug. Above the sand pack a one-foot thick bentonite
seal will be placed by tremieing bentonite pellets into the boring. The bentonite pellets
will be hydrated with potable tap water. A bentonite/cement grout will then be tremied
into the well from the top of the bentonite seal to the surface of the well.

4.3. WELL HEAD SURFACE COMPLETION

At the surface, the wells will have a sufficient amount of casing above ground to
accommodate the pump works. The pump works have their own well head assembly that
attaches to the casing by a flange that is attached to the well casing. The well head
assembly is pre-assembled to accommodate the pump motor assembly and the
connections to the product collection system.
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On the ground, in the area around the wellhead, a four-foot by four-foot by four-inch
thick reinforced concrete pad will be constructed. This pad will serve to protect the
casing and to prevent surface water from infiltrating into the well. Depending on the
location of the well, four-inch diameter, concrete filled, bumper posts may be installed on
each corner of the pad to further protect the wellhead.

A diagram of the well construction is presented as Figure 2, Generalized Well
Construction Diagram.

PUMP DESIGN

During the development of the computer simulation, analyses were made on data
collected from hydraulic conductivity tests that indicate that the pumping rates for
product recovery will be very low (DSM 1998). During the computer simulation, several
pumping rates were tested and a final pumping rate of one-quarter of a gallon per minute
was used in the model. At that rate, the model calibrated to the other, fixed parameters
and indicated that a substantial amount of the product will be recovered over the
predicted period of time. In addition, a low pumping rate is considered essential to
prevent a rapid decline in the saturated subsurface product thickness of the formation in
the vicinity of the well. Because the saturated thickness of the subsurface product in the
formation is approximately 1.5 feet to 2.0 feet, a reduction of only a few inches could
result in a dramatic lowering of the transmissivity with a subsequent drastic reduction in
recovered product yields to the wells.

Another consideration in the design of a pumping system is the type of power available.
Most product recovery pumps operate on compressed air, but at the CORCO Facility the
wells are distributed over such a large area that compressed air is not a feasible source of
power for the pumps. There is, however, electric power available throughout most of the
facility. Therefore, it was determined that electric, very low yield, positive displacement
pumps would be the most efficient method of product recovery.

In some cases the recovery pumps will have to overcome more than 230 feet of dynamic
head. The very low discharge rates required and the amount of head that must be
overcome severely limits the type of pump that can be used. Of the choices available, the
Blackhawk, Anchor Pump, Model 101 and Model 102 were chosen. These pumps are
positive displacement, electric powered pumps whose motors and drive assemblies are
located above ground, at the wellhead. Product is brought to the surface by a drive piston
operating inside of a discharge tube, similar to a windmill pump or an oil field “sucker
rod pump”. The Model 101 pump has an operating range of zero to two gallons per
minute and the Model 102 has an operating range of zero to five gallons per minute. The
pump will operate wet or dry, so that if the product level is drawn down to below the
intake valve, the pump will not shut down. Product recovery will resume when the
product level rises again or the depth of the intake is adjusted. This feature will reduce
the amount of recovery time that is typically lost because of pump shutdown or failure
when suction is broken. In addition, small amounts of suspended solids in the product
will not affect the efficiency of the pumps or cause damage to them. Because the
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objective of this system is to produce only product, each pump will be fitted with a
conductivity probe that will automatically shut off the pump motor if water rises to the
intake level. Specifications and operating diagrams for these pumps are shown in
Appendix A - Pump Specifications.

6. COLLECTION SYSTEM

Each recovery well will be connected to the recovery conveyance/collection piping
system that will, in turn, deliver the product to the designated storage tank, Tank 704.
The product will accumulate in the storage tank unti] the quantity of product is sufficient
for marine transport and sale.

From each well head the discharge tube will connect to a one-and-one-half (1'%) inch
diameter, steel collector pipe. This pipe will transfer the product from the well head to
larger, main collector lines that will deliver the product to Tank 704, where it will be
stored until sold. These lines will be encased in larger steel pipe in areas where damage
is likely or could easily occur, such as at road crossings.

Because of the small positive and negative elevation differences between the well heads
and the storage tank, no auxiliary pumps will be needed in the collection line system.
The primary pumps can easily overcome the friction losses in the pipe, since the flow is
primarily gravity driven. In order to prevent a back flow situation in the conveyance
system, one-way check valves will be placed at strategic locations in the lines and at each
well head.

A schematic drawing of the collection system is shown in Figure 3, Product Collection
System Layout.

7. OPERATION AND MONITORING

Once the pumps are installed and connected to the collection pipe system, a program of
periodic inspection, adjustiment, and monitoring of recovery rates will commence. At the
same time a periodic inspection for leaks throughout the system will be conducted. The
level and thickness of product measured in the wells does not represent the true thickness
of product in the formation. The measured thickness in the well is always greater that the
true thickness in the formation. As the product in the well is removed, the total thickness
in the well will decrease until equilibrium with the formation is reached. Typically, the
water level in the well will rise in response to the removal of the product. Therefore,
immediately after installation and for some period thereafter, the pumps will have to be
adjusted vertically in the well to insure that they are pumping only product. Vertical
adjustments of the pump intake level will be made at the well head. The system is
designed such that the entire pump string, that is the motor and the pump rods, can be
adjusted several inches at the surface, without removing the motor or rods. If the
adjustment is more that a few inches, some pump rods may have to be added or removed.
Because the objective of this system is to produce only product, each pump will be fitted
with a conductivity probe that will automatically shut off the pump motor if it begins to
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pump water. The weekly inspection will determine which pumps, if any, have shut down
and they will be adjusted to continue pumping product.

Depending on the volume of product being produced, the pumping rates will be adjusted

accordingly. The pump motor speed is also adjusted at the well head without having to
remove the pump motor or pump rods.

Some of the recovery wells are located next to existing monitoring wells so that the level
and thickness of product can be measured without disturbing the pumping. In other wells
a measuring port will be installed so that the level and thickness of the product in the well
can be measured. In this case, the pump will be turned off for a few minutes prior to
making the measurements so that the level can stabilize somewhat. Measurements of
product level and thickness will be made using an electric water/product interface probe.

A schedule for the monitoring of the wells and pumps follows is shown in Table 7-1
Well Monitoring Schedule.

Table 7-1: Well Monitoring Schedule

Period Measure Check Record Adjust Inspect Lubricate
' Observation/ Sample Flow Pump Intake | Collection Pump
Pumping Port Rate Height Pipe System Motor
Well
Weekly X X
Monthly X X
As Needed X
As X
Specified

L ORCO plant personnel will execute this schedule. Data collected by the plant personnel
will be transmitted to DSM on a weekly basis for analysis. Recommendations for
adjustments to intake levels and pumping rates will be made according to need.

8. IMPLEMENTATION SCHEDULE

Although the actual date for the beginning of construction of this recovery system
depends on the date of approval from the U.S. Environmental Protection Agency, it is
anticipated that US EPA approval will allow for the implementation of the Recovery
System Installation project in December of 1998. A time-line schedule, projecting project
implementation in December 1998 is included in this document. This time line schedule
includes the installation of the wells, installation of the pumps, construction of the
recovery piping system, and start-up of the system. After start-up, the regular monitoring
schedule will begin.
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The entire, product recovery system installation is projected to take approximately one

and one-half (1 1/2) years to complete. The product recovery System installation project
is comprised of four interconnected phases as described below:

1. Phase One — Preparation and distribution of contracts for drilling, pumps, well
materials, and surveyors. This phase will take approximately 1 month to
complete. There will then be a 2 month lag in the schedule while the well
materials are being manufactured and delivered and the drilling contractor
mobilizes.

2. Phase Two — Drilling and installation of the recovery wells. It will take
approximately 8 months to drill and install the new recovery wells and complete
the surface completions.

3. Phase Three — Pump installation and testing. Installing and testing the pumps
will require approximately 6 months.

4. Phase Four — Document preparation. This phase will consist of preparing the as-
built drawings, operation and monitoring documents, a project summary report,
and developing a monitoring data base to track the effectiveness of the product
recovery project. This phase will take approximately 2 months.

The Implementation schedule is in Appendix B, Recovery System Implementation
Schedule
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BB ANcHOR PUMPS®

The Blackhawk Anchor Pump® is a positive displacement
piston pump. It is powered by a pneumatic or electric
top head drive motor. It is made or a stainless steel or
corrosion resistant thermo plastic cylinder, self cleaning
check-ball assemblies, and a fiberglass sucker drive
rod. The Anchor Pump® is made to be a simple pump for
difficult applications.

The Anchor Pump® top head drive assembly is situated
above the well. It is connected to the cylinder by means of
the riser eduction pipe. The up and down motion of the
surface head drive motor is transferred to the fiberglass
drive rod, which is attached to the inlet drive piston.
This motion presses and lifts the fiquid being pumped past
the bottom intake of the foot valve into the cylinder pump
assembly to the surface for discharge.

The Anchor Pump® is designed for shallow or deep well
recovery. The Anchor Pump® can operate at vertical or
horizontal well angles. The pump can run wet or dry
and pulls down liquid to zero submergence. The self
cleaning piston drive assembly resists malfunction due
to disso?ved mineral encrustafion, and biological slime.

There Are Three Anchor Pump® Models

Minimum Well 1.D.  Flow Performance®

« Modaf 101 2" diameter 0-2 GPM
« Modef 102 3" diameter 0-5 GPM
¢ Model 103 4" diameter 0-11 GPM

* Anchor Pumps can be built to pump up to 20 GPM



Elicat speciricanion For aNcHOR PUMP® 101

1.G Scope

1.1 The pump shall be designed for wet or dry operation.

1.2 The pump shall be able to pump .05 gpm per stroke
at O submergence.

1.3 The pump shall be driven by o top drive head motor assembly
at surface grade.

1.4 The pump shall be Blackhawk Anchor Pump® model 101
or equal.

2.0 System Capacity and Drive Head Motor Assembly Requirements

2.1 The pump shall have the capacity of 2 US GPM
when operating at 0 submergence.

2.2 The air motor shall be rated for120 psi.,
40 Strokes per min.

3.0 Pump Design end Materials of Construction

3.1 There shall be a continuous fiberglass sucker rod
assembly to drive the pump.

3.2 The pump cylinder, piston, rod connectors and screen shall
be stoin[:ass steel, and/or Thermoplastic.

3.3 The piston shall have seals that resist chemical
degradation.

3.4 A screen shall be included as part of the suction inlet
assembly.

3.5 A stuffing box shall be used at surface grade to prevent
liquid from entering the drive head motor assembly.

3.6 Name plate shall be offixed to the pump hecd.
The pump model shall be noted on nameplate.

4.0 Pneumatic Drive Head Design

4.1 The motor shall be of a pneumatic cylinder design.
4.2 The motor shall be able to work with inlet pressure
ranging from 30 to 120 psi.
4.3 No air from pump drive heod motor assembly shall be introduced
down the well or come in contact with the liquid being pumped.
4.4 The motor shall have a stuffing box ot the drive shaft.

5.5 Environmental Requirements

5.1 The pump drive head motor assembly at surface grade
shall be enclosed in a PVC protective shroud suitable for
outdoor installations.




BBcHinica pata

Anchor Pump® 101

Flow Range: 0 to 2 US GPM

Dischorge Per Stroke: .05 US GPM

Moators: Anchor Pneumatic Motor Standard
Stroke Length: 12"
Maximum Operating Pressure: 120 PS|
Maximum Strokes Per Minute: 40
Voriable Spead (Siroke) Conirol
Overall Length: 18"
MAX DIA.: 8"

Discharge Size: 1 1/4" NPT

Pump End Construction Material: Stainless Steel,
Nitril, Fiberglass, PVC, Delrin.

nstallation: Unit can be instolled verfically or
herizontally

Pump Cylinder Length: 24"

Riser Pipe: 1 1/4°

Sucker Drive Rod Connection: 7/16 — 20 thread

Operational Depth: 500"

Net Waight Air Motor System: 17 LBS.*

Ship Weight: 18 LBS.

*For 10" complete system. Additional 10" Lengths Riser
Pipe & Drive Rod: 5 LBS.

PS5t REQUIREMENT FOR VARIQUS DEPTHS USING THE
ANCHOR PUMP® MODEL 101
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‘PICAI. SPECIFICATION FOR ANCHOR PUMP® 102

1.0 Scope

1.1 The pump shall be designed for wet or dry operation.

1.2 The pump shall be able to pump .125 gpm per stroke
at O submergence.

1.3 The pump shall be driven by a top drive head motor assembly
at surface grade.

1.4 The pump shall be Blackhawk Anchor Pump® model 102

or equal.

2.0 System Capacity and Drive Head Motor Assembly Requirements

2.1 The pump shall have the capacity of 5 US GPM
when operating at O submergence.

2.2 The drive head shall be rated for120 psi.,
40 Strokes per min.

3.0 Pump Design and Materials of Construction

3.1 There shall be a continuous fiberglass sucker rod
assembly to drive the pump.

3.2 The pump cylinder, piston, rod connectors and screen shall
be stcinf;ss steel and/or thermoplastic.

3.3 The piston shall have seals that resist chemical
degradation,

3.4 A screen shall be included as part of the suction inlet
assembly.

3.5 A stuffing box shall be used af surface grade to prevent
liquid from entering the drive head motor assembly.

3.6 Name plate shall be affixed to the pump head.
The pump model shall be noted on nameplate.

4.0 Pneumatic Drive Head Design

4.1 The motor shall be of a pneumatic cylinder design.

4.2 The motor shall be able to work with inlet pressure
ranging from 30 to 120 psi.

4.3 No air from pump drive head motor assembly shall be
introduced down the well or come in contact with the
liquid being pumped.:

4.4 The motor shall have o stuffing box at the drive shaft.

5.5 Environmental Requirements

5.1 The pump drive head motor assembly at surface
grade shall be enclosed in a PVC protective shroud
suitable for outdoor installations.




EcHNicAL DATA

Anchor Pump® 102

Fiow Range: 0 to 5US GPM
Discharge Per Stroke: 125 US GPM

Motors: Anchor Preumatic Motor Standord
Stroke Length: 12"
Maximum Operafing Pressure: 120 PSi
Maximum Sirokes Per Minute: 40
Variable Speed (Siroke) Contral
Overall Length: 18"
MAY DIA . 8"

Discharge Size: 1 1/4" NPT

Pump End Construction Material: Sicrinless Steel,
Nitril, Fiberglass, PYC, Delrin.

Installation: Unit can be installed vertically or
horizontally

Pump Cylinder Length: 24"

Riser Pipe: 2"

Sucker Drive Red Connection: 7/16-20 thread
Operational Depth: 100"

Net Weight Air Motor System: 22 LBS,
Ship Waight: 25 1BS.

For 10 complete system. Additional 10" Lengths Riser
Pipe & Drive Rod: 7 LBS.

PSI REQUIREMENT FOR VARIOUS DEPTHS USING THE
ANCHOR PUNMP® MODEL 102
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lmp SELECTION

Well Submittal Data

1. Well Construction
Casing size
Casing material
Riser pipe size
Riser pipe material
Well depth
Well completion: Grave! pack

reen
Slotted
Open hole
Other

Desired pump sefting depth

2. Pumping Conditions
Desired pumping rate
Continous , or Intermittent ___.
Well head discharge pressure required
Total dynamic head (TDH)
Static fluid level

Expected dynamic fluid level
Down hole temperature

FLOW PERFORMANCE

1.75

GALLONS PER MINUTE
-
]

1 1T 7T
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Anchor Pump® 101

il

—  gpm

—_ psi

GALLONS PER MINUTE

FLOW PERFORMANCE

3. Well Fluid
Avg. specific gravily
Viscosity

Chemical composfition: Water %

Solids content % by volume: none
clay
sand
silt
other
4. Power Supply
Air supply pressure ot well psi
Electric supply Voltoge
Phase
FLOW PERFORMANCE

GALLONS PER MINUTE

| [ N T N E i e |
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STROKES PER MINUTE

Anchor Pump® 102
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' ¥
_ Top Head Drive Motor
' Conirol Assembly
' Sfu#ing Box : '
_Well Head Cap '
' Drive Rod
Riser Pipe
Discharge Tee
‘\. -
Well Casing
) nd |
: | DrivePiston
1 uid | B
. Pump Cylinder
Foot Valve
Q,,:’ In]efLScreen



APPENDIX B

Recovery System Implementation Schedule



APPENDIX B

RECOVERY SYSTEM INSTALLATION SCHEDULE

DM

SERVICES, INC.

Years| 1998 1999 . 2000
Months by Name[ Dec | Jan | Feb | Mar | Apr [May] Jun | Jwd [Aug] Sep | Oct | Nov | Dec | Jan | Feb [ Mar [ Apr [May[ Jun | Jul [Aug} Sep
Months by Number| 1 2 3 4 5 6 7 8 9 10 11 12 | 131 14 | 15 16 | 17 [ 18 1 19 | 20 | 21 | 22
TASKS
PHASEI - PREPARATION
Contracting and materials orders
(Mfg., Mobilzation, Shipping ) I
PHASEII - DRILLING AND WELL INSTALLATION
PHASEIIl - PUMP INSTALLATION
PHASEIV - AS BUILT DRAWINGS AND REPORT
ENVIRONMENTAL

CORCO
RECOVERY SYSTEM
INSTALLATION SCHEDULE
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